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Introduetion
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1 Address o
aoplicatiorn

er review goals related to imolernentation and

4 Calipration apoproacr for RSM application to Soutn Florica

+ Snow imnplementation and application tools



Introcduetion

yiew Gozal 3 2

Aporopriate Use

early RSM Apoplications

SFRSM applicatiorn
— Specific peer review cormnmeris

NSRSM applicatiorn
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Introduetion

y Gzl Sz

1 Client expeciation rmanagernernt
1 Cllent expectations

a2 Tools to rmeet client needs



Approprizaie Use

Conditions for approprizie us

1 Theoretically sound moclel

4 Correct concepiualization and application

4R

4 Approgrizaie assurmngyilons

2 Good calloration/verification

/W

icl

2 Staple reasonaole sirnulation resulis outsic

calloratlon corncdltions

Of

g8



Early RSN Appliczations

fIssirnrnes Basin

/

everglacdes National Pare

L8 Drainage Basir
Loyanaicnee National Wildlife Reserve (WCA 1)

Soutnwest Florida

Nortn Palrn Beacn C

Q

Unty Pre-drainage
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Early 23S Applicaiions
nignlignis & lessons

L
0

S

Proof of Concept
a2 2D overland flow

2 Dernonstration of

speed of solution



| | Ezqrly RS Applications
. highlights & lessons

Everslades National Park

a2 2D overland and
grounclwaier
Interactiorn

1 Testing of FISE for

large scale apolication

+ Incorporation of ET
aricl Ralrfall




L=3 Draiinzage Basin
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Early R3S Applicaiions
JJJE)’JJJJ_:))JJJ:) & lessons

Ne
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cd for Flydrologic Pr
Mocdules

%JA of Lavees arncd culverts in

rlelped develop rlerrlJlerJ

~ -t

/

understanding o
Interaction

[ canal/acuifer
Flrst truly integrated RSM
aoplicatiorn

LD/ 2D lookup taples for
structure operations
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Early R3S Applicaiions
nignlignis & lessons

Different solution met 'ru cls
oullt In as ogtion fo
slopes to nandle sii
oroplerns

(L

Increased integration of GIS
in developing input files

Started using Pyinor tools
Assessrmernt of operational

3D capapility introduced to
nandle rnultiple layered
elC|Lifer

L)



Soutnern Everglades

L

Early RS Applications
nighlights & lessons

Interior canal application

Large numoer of culverts and
Cructur

2
(—-
(D
"

Very fine rnesn - tested practical

lrnits of rmesn resolution

Used autornatic calipration (SCEe-
UA)

Very prormising calioration /
verificatiorn results



Early B3I Applicaiions
fJJ_:j_IJJ_I_:jJJL’:) 2 lessons

BIAS
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Souinern Everslades

Sample Calibration
ror zarsn

Comparison of RS Results with Observed Datma at Gaoage ™NP—207
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Early RS Applicaiions
nignlignis & lessons
Norin Palm Seacnh County
Pre-Drainage Condiiions
4 Long terrn sirmulation
(1955-2000)
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A orl LIDAR data at selectad
VAVAVS “‘=

AVay

4
5
Vavass
VAVAYS

4 Tidal poundary conditior)

X
vavay,
%

\VA
AVA
1AV<

7
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AV
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DINSE

4 Application to develop wetland /

S

] Mesh-bnd.shp
Mesh-poly.shp
I Water

Tidal Marsh
Marsh
Il Vet Prarie
[ Flatwood

-

strearn restoration targets




Early R3S Applicaiions
nignlignis & lessons

Norin Pzalm Beach County Pre-Drainage Condiiions

WPBCA Stage

Sage, feet NGVD
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SrRSIN Implemeniztion and Applicaiion
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SrRSI Implemenizaiion and Applicaiion

MISSTON STATEMENT

jcartlorn

1 Develop a callprated and ver]'f ec] RSM appl
i ] Ulartion Model (SFRSM)]
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SFRSIN Implemeniaiion & Appliczaiion

necied Applicaiions :

Planning tool to address long terrmn cortnuous
simulations

Deily tirme step sirulations of rultl-day events

()

q
/

Relatlve cormpearisons peiween rmodeled alternzatly



SFRSIA Implement

(==

Implemeniziion Assump

JONS

> Dornalrn Inclucles Lalke Oleechniopee Service Area,
Caloosaneatichnees Basin to S-79 and St Lucie Basin
to S5-80,

> Lake Okeecnopee and Service Area outsice of
rnesn will pe sirnulated using a lurnped aporoach

- ”egjor
orojec

l—l‘—’

oriclary

- Will be a single layer model and nandle surficial

QY

- Will sirnulate effects of mejor flow-barriers
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& Applic

21jon

-
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SFRSIN Implemeniaiion & Appliczaiion

= oA

Speciric Peer review Comimenis

2 Dornaln of SFRSM vs SFWMM

o Lare Oxeecnogee Interactiorn

2 Mesn discretization

+ ET and rainfall over canals
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SrRSI vs SEYYIIY dormain



SrRSI Wesn
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v ~ o Blirnination of distoriec
cells

SFRSM MESH
Cells: 23,896 . > Wlhinirnoren cell size
Area: 9730 sq. mi - ! ‘ !
Avg cell: 0.4 sq. mi .

Smallest: 0.02 sq. mi rngintain diangonal




SFVIIN vs SFRSM esh

SFWMIII 2 X 2) SFRSIN




SFRSM Structures
@ SFRSM Structures

— Canal Network

] SFRSM Boundary

SrRS eanals &
Strucres

All SFWMD orirnary canals
and sorne secondary are
directly represented in tne

rroclel

C'W

Trie effect of otner secondary
and tertiary canals are
mocdeled indirectly using
Warter Control District

effective canals or FIPMS

(—-

e

Approx]ma'tely 250 structures
used currently oy SFWMD
operations will ultimately pe

represernied in ine rmodel



SFRSM Implementation & Application

in 25,000

1 Map of
Concuctivity/transrnissivity
(feeh 1 in 40,000

(ft/d)




SrRS Langd Cover
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RS Implemenizaiion & Applicaiion

Calioraiion Approac

Initial data collection, mesn generation,

tesiing (Alpna versions)

using specified
carnzl stages "L'rJroug'rJou't (SFRSM

Pnase 3 & 4, Initial and refined

callbration with different aporozcnes oy
oasin

-

Prizise 5. Integration, final calioration
aricl \/er]mcl_uom

v
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SrRSIV Implemenizaiion & Appliczation

Gilaicles wasin approac

2 Initially use single land
cover and single HPM type
<layerinsm=>

4 Impose flows at all

structures using nistoricel

4 Increase cornplexity of land

cover ancd HPMs as

lanc use as mailr

adjustrnernt coefficiernt
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SrRSIV Implemenizaiion & Appliczation

LECSH wasin approzacn

2 Divide area Into sup-oasins arnd

create test peds for eacrh

Uﬁ
(—
(13
LH

2 Bulld canal network increreriially.

asic aporoach: Impose ooserved

UC’

<

't cl/s end

_,
qh

QY

4 Main adjustrnent pararmeters:

— canal o cell seepage
— levee seepage

4 Incorporate operations for selecied

siructures
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SrRSIV Implemenizaiion & Appliczation

LOSH basin approacn

o Supdivide Into Caloosanaiches,
St. Lucie and EAA

| rJJFJrlH/ single pasin for each
sup-area cornparing runoff and

clernearncd

o nclude minor oasin
suodivisions

4 Incorporate more corrples
FIPMs arnd nuos

1 Irnpose flow at downsirear
ond of canals ancd route water
O meljor cansals



SFERSMI Initizal Calibration
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SreSI/ Inriizl Calloraiion
'
Eastern Palm Beach =) e f - Hir (== O
Rainfall (RSM_eg)|Rainfall (WM} |Rainfall [Et (RSM_eq) [Et (o) |Et PWS (RSM)|PWS (WMM) |PWsS :J‘SJ'[J"J{)Jd f‘j)yl'lj 'L‘:J
Th-acre-ft Th-acre-ft % differTh-acre-ft | Th-acre-ft |% differencei Th-acre-ft [Th-acre-ft | % difference
1524 27459 27665 -0.78 1701.1 1417 1 20.04 149.3 145.4 -0.04
1985 24259 24245 0.08 1548.4 1406.1 17.23 158.5 158.5 0.00
1936 2934.9 258542 -0.85 1742.3 1448.7 20.18 163.2 163.2 0.01
1987 2452 6 24647 -D.49 1626.3 1373.7 18.39 182.0 182.0 -0.01 -~ an
1988 24077 24407 -1.35 1666.1 1405.5 18.54 186.7 186.7 -0.01 20U ‘I‘J
15989 2039.8 2011.3 1.42 1575.5 1379.3 14.23 2047 204.8 -0.05 \(j:’;_ljji)f:’:_ljj I)_[J
15950 2411.3 24368 -1.05 1646.7 1417.1 16.20 178.0 178.0 0.00
1891 32042 33232 -0.37 1824.1 1503.8 21.30 188.0 188.0 -0.02 \J\j_: i oy
15992 25964.6 25926.6 1.30 1715.3 1465.2 16.95 194.9 195.0 -0.04 = “‘I/
15993 25983.4 259256 1.98 1757.2 1481.6 18.60 197.8 197.8 -0.02 3 ‘U LJ\:;J i—)ﬂ:‘
1554 35389.2 3820.7 1.79 1823.1 1524 4 18.59 180.7 190.8 -0.03
1995 32436 3213.8 1.08 1773.3 1508.8 m\ 195.1 195.1 -0.02
Average 2816.6 2808.1 0.27 1708.3 1444 .4 18.27 ) 182.4 182.4 -0.02
Eastern Broward County d
Rainfall (RSM_eq)|Rainfall (WK} | % Differ{Et (RSM_eg) [Et0WMKW)  |% Differencd PWS(R ET (ENP-East)
Th-acre-ft Th-acre-ft Th-acre-ft  |Th-acre-ft Th-acr 2650.0
1984 1435.8 14627 -1.84 1044.3 703.8 48.44 2 00
1985 1455.9 14878 -2.15 1025.8 717.4 4288 2 ams00 /‘\\‘
1936 1529.5 15415| -0.78 1080.3 7232 49.38 2 25000 / _
1987 1299.3 13298 -2.25 1013.9 701.8 44 47 Lo \ / = )
1383 1107.5 1118.2| -0.95 958.1 £93.2 38.21 2 % o \ /K\ — /-\ /_
1989 9475 9423| 056 9641 £82.9 41.17 2 é 9500 \./ [ \ /
15950 1323.6 13022 1.65 1045.3 695.1 £0.39 2 g 23000 \ / S
1991 1795.3 17558 2.25 1092.5 706.6 5452 - S \ /
15992 1565.1 1506.2 3.91 1033.7 702.0 47 .28 2 22000 J \ /./
1993 1359.5 13492 0.77 1034.2 693.9 45.05 2 21500 \v - )
» M| Sheetl  Sheet2 { Sheet3 4 Sheet4 { Sheet5 / 21000 \/
2050 D‘IQE4 1985 1986 1987 1983 1929 1990 1991 1992 1993 1094 1995

Year
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NSRS Pre-Drainage Application

Sawgrass b l-_-': drE““Elge regpgrjse j:O

FPlains
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NSRS mesn NISRSI vs SFRSIM dormain
Input Dzitz



NSRS clzris

Tirne Serles POR 1895 — 2000

— Rainfall (historic closest station)

— Evapotranspiration: Ternperature vased on VEMAP

(_

(NOAA) and PRISM (OSU) data sets
— Tides

rlistorical Deata
— Topograpny

— Landcover
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Gozl 3: eeiing

Client expectation rmanagernent:
(|

)
> Priaised a OO!’O:'C(J

)

Client

> Avallaple to evalyate alternatives in 2007

-

M

SFRSM Calibration
& Verification SERSM
Application

NSRSM
Implementation

RSM Theory

SFRSM
Simulations

h'liliratiun from SFWMM (2x2)
to RSM

Peer Review sprsM calibration

Paar Review

RSM Water T_.lalit'.r Modula
& Testing

Developmen

SFRSM Water
Quality Applications

14N JULY JAN JULY
2005 2005 2006 2006

on-Going
Activities

JULY 14N JULY

2007 2007 2008 2008

Future
Activities

Goals
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SFRSI Client Expeciziions

Client Coordination
SFRSM Model Cornponerts
SFRSM Application Use

Reglional Model Resulis Irnprovernent
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SFRSI Client Expeciziions

Relative to SFEWINIA

_I

Caliprate for water levels at lzast as well as the SFWMM (in terms of overall
and distribution of Bias, R7-2 and RMSE) [Phase 1]

Irnproved siructure flow calipration [P’rese 2]

iaincer of LOSA and greater portion of Big

Sirnulatte water levels for rerr
(BCNP) Basin [Phase 1]

Cypress National Preserve

Flexiple mesn that rmore closely aporoxirnates aciual poundaries of tne
rmocdeling dornzin [Phase 1]

Greater rmesr resolution in tree island, wetland, and ridge and slougn areas

[Phase 1]
Irmproved nydraulic sirnulation of canals [Phase 1] & [Phase 2]

15111

U1

m

Warnt to use to conduct b scale sirmnulations [Phase 3]



SrRSIY Client Expeciaiions

Hodle] Code Concepiuzalization

4 Avallapility of grapnical porirayal of varlous cornporents
of FISE and MSE arid tnelr Interaciion [Phase 1]

—~

4 rlow doegs SFRSM it Into trie big oiciure of regionzl
mocleling at SFWMD [Phase 1]

/
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SFRSI Client Expeciziions

Client Coordinziion

Migration strategy frorm 242 and roll out plan e available to otner departrnernits
[Phase 3]

Staff frorn otner departrnernis be ir J\/JEdCI In sorne tecnnical discussions to ensure

model irmnplermentation

h bl
-ﬁ
>
(R
—
=
qh;
@
=
)
()
w?
(—
o
()
@
(—-
k'D
()
-
Qv
—
<
(SR
h '\
ﬂ)
L.

tea
0rogress Phase 1] [Phase 2]

Expand user pool and training should include staff from other departments [Phase 3]



SFRSI Client Expeciziions

~

SrRSIW Hode] Componenis

1 Aple to Integrate rmultiple disciplines: nydrology -+ water quality,
ecology, nydraulics, etc. [Phase 2] & [Phase 3]

1 Be aple to nandle srall gate openings assoclated witn water supply
s5cenarlios. [Phase 2] & [Phase 3]

rortage arez analysis

L
02
)
Q
O_
)
(—/
C
(13
—
—n
C
—
Iﬁ
=
Iﬂ
=
Q
—
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(€))
C
©
-
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(13
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2 Apility to ne used in Position Analysis rmode and Operatiorzl
.Ir

Planning [Phase 3] and beyond

ay
3
o

2 Include rainfall (-driven) operations in tne Evergla
oeyond



SFRSI Client Expeciziions

~ = r

SrRSI Application Use

_I

~

Ability to readily perform cell-py-cell cornparison between SFRSM and
NSRSM [Pnase 2]

Water bucdget at secondary canal level [Pnase 2|

Sensitivity runs be rmacde towards oroject base runs |, e.¢., CERP [Phase 3]

Abllity to translate rodel gutput to perforrarice rmeasures [Pnase 2|

Be aple to conduct water reservation studies (beyond [Phase 3])

Be avle to do syntnetic weatner generation within the mocel [not planned]

‘—n

Be anle to address sorne saltweater intrusion 1ssues [needs petter de

Inition |



SrRSIY Client Expeciaiions

Regionzl Nodel Resulis lmproverment

rduct sens rJer/ and unceriainty analysis [Phase 1] &

1 Cornparisorn against otner regional rodels, e.9., MikeSne
[not planned]

. Reasonaole turnaround tirnes for rodeling and analysis
[Phase 1] & [Phase 2| & [Phase 3]



Initizl SFRSI Implemeniziion

Sample Run time: 19383 to 1999 slmulation

~

“Alpna” SFRSM rnocle]
— 13 year sirmulation

— 23,916 mesn cells

D

— RAD canal systern ( —420 segrments)
— 3 Different FIPM cell types, 16 seis of atiripui

r< un performed on Dell 2650 with 2.8Ghz Zzon P4 grocessor
GB RAM

I\

— Run time = 1Lnr and L8rnirn

— Output for stages and flow vector = 1.3 GB

ranc



RO Tools

RS Tools

/\

Pre-Processing Tools Post-Processing Tools

s



(S Grapnical User Interrace Tools (GU))

Pre-processing Tools
A Standard Set of Pre-Processing Tools Provide: &

4 Intultive Interface to Replace Manual Data Process

D

~—
2

s

1 Strearnlined Standard Data Processing Meihods

/
18]

1 Sirmnplified Assernply of AML input Files
lexinle Frarnework to Evolve with Model Develoorment

~

_
e
1 Consistent & Documented Scenario Building
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2 2 P VYN vy
GlS Geodzaianase

Qe memc letyworlk incluce:
' JJeJ attriouies
o

1 existing ceanals

1 yvarterrnovers

Each RSM scenar]
frorn & versioned

or tne #SM are

‘—n

AML input files
gerier ﬂrgrl directly from the
datapase Using ore-processing
tools.



G1S Toolozar

>




Office of Modeling G's TOO’bar



RS Grapnical User Interrs

Posi-nrocessing Tools
A Standard set of post-processing tools provides
4 Anintegrated tooloar

4 Irtultive Interface to rurn the rmocle]

ﬂOf'fJ

Built on e opensource (O/FrJorJ) olertforrn

ce Tools (GU])

rmoclel developrmerit

_)



RS Pyinon Toolozar

ing (non-Gl1s) tools

ﬂ)
G
U"

Integratec] toolvar - organizes non-geoproc
1 Features include

— preprocess manipulation of AML files

— run interface

— post-processing graphic generation

— result viewing

—rOHJOfF‘fE‘ 1sive - ’:‘JO menu

1 Toolbar s opensource platforrm independert desigr



4 Output can be displayed and

analyzed including

— firnestep value displays

RO Resulis Vie

)

4

yer

hd Time step navigator =|1B]*
Start << 10 <1 15 10 5> End cancel | ‘
A
v Info - |[a][%
Position

Easting 490210.63

Horthing 1107449.21
Timestamp

Timestamp  1983-01-01 00:00:00
Cell Informati

Cell ID NT73

Current value <Hone>

Segment 1D 307234

Current Value <Hone>

Hide |




RO Resulis Viewer



RO Resulis Viewer

1 Stats frorm neiCDF output
— graphically displayed using 1DL
Virtual Machine
— IDLvm is a freely distributanle
applicettion that runs uricler
wirclows or Linusx
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Conelusion

Addressed peer review 2ozals relaied o
Approprizie use of mode] and suiizoility for
f*JJ 2nt needs

1 Snowed appropriate assurnptions

utlined calioration aporoacr

L
O

4 Bullding on lessons learned

g8

4 Aware of client needs and rmanaging client expeciaiions

4 Develoging tools to petter meet our own and client

neecds

U



